Abstract
Introduction
Laccases (EC 1.10.3.2) are benzenediol: oxygen oxidoreductases belonging to the blue 45 multicopper oxidase family, which also includes ferroxidases, ascorbate oxidases and 46 ceruloplasmins. It was first found in latex obtained from the tree Rhus vernicifera by Yoshida. 47 Until 1894, the enzyme in the lacquer tree of Southeast Asia was isolated and purified by 48 Bertrand [1] . Laccase is widely distributed in plants, bacteria, fungi and insects. Among them, 49 fungal laccase is the most widely studied. In 1986, both Bertrand and Laborde observed the 50 presence of laccase in fungi for the first time [2] . So far, a large number of fungi have been 51 confirmed to be able to produce laccases, especially Basidiomycetes and Ascomycetes fungi, and 52 the enzymes has been successfully isolated and purified. Four acidic laccase isoforms were 53 detected in Ganoderma lucidum BEOFB 431 [3] . Recently, an extracellular laccase (LccH) from 54 a newly isolated Basidiomycetous fungus Hexagonia hirta MSF2 has been reported [4] . 55 Laccases catalyze the oxidation of a wide variety of phenolic and non-phenolic compounds 56 using molecular oxygen as the sole electron acceptor and generating water as the by-product. 57 During wheat straw fermentation, Laccases were also the dominant ligninolytic enzymes in some 58 fungal species [5] . Tetracycline could be degraded by immobilized laccase and the mechanism 59 was proposed [6] . Synthetic dyes were also decolorized by laccaes from different organisms [7, 60 8]. Murashige and Skoog medium with 0.8 % agar, and then placed in the dark at 4 °C for 3 days.
100
All of plants were grown in a growth room at 22 °C under standard long-day conditions (16:8 h   101 day-night cycle, ~120 µM photoms m -2 s -1 light intensity). was performed with 0.5 mM ABTS in 0.2 M citrate-phosphate buffer at 37 °C in a total of 200 μL.
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The assay mixture was incubated at 37°C for 10min before the enzyme was added. The reaction
was terminated by addition of NaN3 after 120 min. The absorbance of reactant was measured at 136 420 nm (ε=12,000 M -1 cm -1 ). One unit (U) of laccase activity was defined as the amount of 137 enzyme catalyzing the formation of 1.0 μmol of product per minute under the assay conditions.
138
The optimal pH and temperature, stability at different pH and temperature were determined. Km
139
and Vmax were assayed using ABTS from 0.025 to 1.5 mM. Kinetic parameters were determined 140 using Lineweaver-Burk plots. There were three replicates of each treatment. was stable at acidic pH (Fig. 2) . This was consistent with the optimum pH and probably indicated 223 the laccase function under acidic physiological conditions.
224
The optimum reaction temperature and thermal stability of LbLCC9I were determined with 225 ABTS as the substrate at pH 3.6. The laccase had the maximum activity at 40 °C (Fig. 3) . The 226 enzyme retained most activity at 20-40 °C after 60 min (Fig. 4) a mortar with pestle and homogenized with 1 ml 0.2 M citrate-phosphate buffer (pH 3.6).
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The homogenate was centrifuged and the supernatant was used as crude extracts. A C C E P T E D
